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     In 1742, German mathematician C. Goldbach (1690~1764) in his letter addressed to Swiss  
 
mathematician L. Euler (1707~1783) wrote: 
 
     Proposition (A) Every even integer ( 6≥ ) is the sum of two odd primes; 
 
     Proposition (B) Every odd integer ( 9≥ ) is the sum of three odd primes. 
 
     They were called “Goldbach conjecture”. 
    
In 1900, German mathematician D. Hilbert (1862~1943) suggested 23 baffling mathematical  
 
problems to world’s mathematical field at the 2nd International Congress of Mathematicians (held  
 
at Paris, France). The Goldbach conjecture and twin primes conjecture are a part of the 8-th  
 
problem ]3,1[ . 
 
In about 1920, English mathematicians G. H. Hardy, J. E. Littlewood and Indian mathematician  
 
S. Ramanujan raised the “Circle method”; Norway mathematician V. Brun raised the “Sieve  
 
method”; In 1933, Russian mathematician Щнирельман raised the “Density”. These are all  
 
very important attempts along different directions for investigating Goldbach conjecture. Chinese  
 
mathematician Jingrun Chen improved Norway mathematician Selberg’s “Sieve method”, and  
 
obtained an important result {1, 2} ]2[ . All these carried powerfully the Analysis number theory and  
 
other many mathematical branches to a new development stage ]3,1[ . 
 2
 
The aim of this paper is to create a new method, in order to prove Goldbach conjecture, twin  
 
primes conjecture and other two propositions raised by German mathematician E. Landua  
 
(1877~1938) on 5th International Congress of Mathematician held at Cambridge, England on  
 
1912 ]3,1[ . 
 
 
1 The equivalent theorem of Goldbach—Vinogradov theorem and its 
proof 
    As is known to all, from the proposition (A), we can induce easily the Proposition (B). If the  
 
large even integer be denoted as N , so we have  
 
21 ppN += . 
 
If add 3 to two sides of above expression, we have 
 
33 21 ++=+ ppN . 
 
Because N can take all large even integers, therefore, 3+N  will take all large odd integers. At the  
 
same time, because 3 is an odd prime, therefore, we can rewrite it as 3p . Thus, we have 
 
3213 pppN ++=+ . 
 
So. The Proposition (B) is proved. But, however, from the Proposition (B), we cannot prove the  
 
Proposition (A). This is because of when we represent a large odd integer as the sum of three odd  
 
primes, we cannot firm a certain prime from three primes. 
 
For proving the Proposition (B), many mathematicians and amateurs have paid gigantic price.  
 
Fortunately, up to 1973, Chinese mathematician Jingrun Chen only obtained the result {1, 2} on the  
 
Proposition (A) ]2[ . This is a most distinguished achievement on this topic in Chinese, also in  
 
international mathematical field. But, it’s very regret, there are some distinguished mathematicians  
 
have considered that for proving the Proposition (A), if we continue to use Chen’s method (Sieve  
 
method), then we cannot obtain final success ]3[ . Hence, we must create a new method to finish the  
 
unfinished probe. 
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For proving the Proposition (A), I have undergone a long process of tempering. Now, I suggest  
 
the following: 
 
Definition Suppose that there exist a multi-valued function )(2)( MifeMP π=  whose every value  
 
corresponds to an odd prime, where 
∑
=
=
α
1j
jpM , 
α  is the number of the primes of a large integer M  is represented as the sum of odd primes. We  
 
can discover that all values of the multi-valued function )(MP  which corresponds to   
 
),,2,1( αL=jp j will distribute evenly in the unit-circumference whose center is at the origin  
 
O  of the complex plane. Althoughα  can be taken a positive integer or a negative integer, but j   
 
must be taken a positive integer, because of it is represented as an ordinal number. 
 
Theorem 1 (The equivalent theorem of Goldbach -–Vinogradov theorem) Let N be a large  
 
odd integer, )(NP be the number of primes of N is represented as the sum of odd primes, then we  
 
have 
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Proof According to Goldbach—Vinogradov theorem, we have known that there exist an  
 
absolute constant 1c , it enables for every large odd integer N can be represented as the sum of three  
 
odd primes. But, this 1c  is a very large number (about equals to 
000,000,410
038.16
>ee ). 
 
Now, let’s use the mathematical induction to prove the correctness of this equivalent theorem.  
 
So, the gap of the number less than 
038.16ee  will be filled. 
 
When 9=N , we have 
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Suppose that when mN = , the expression (*) is also correct, namely, 
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then when 2+= mN , we have 
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From above, we can discover that the theorem we concerned only involved the unique variable  
 
N (large odd integer), and doesn’t involved any others. 
 
This proved that all large odd integers can be represented as the sum of three odd primes. Also,  
 
it explained that the result of this theorem is in keeping with what Goldbach—Vinogradov theorem  
 
requires of it. So, this theorem has been proved. 
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Corollary  For general large integer )( β+= NM , we can rewrite the expression (*) as: 
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where α  is the number of the primes of a large integer M  is represented as the sum of odd primes. 
2. The proof of Goldbach conjecture, twin primes conjecture and other two 
propositions 
 
2. 1 The proof of Goldbach conjecture 
 
Theorem 2 (Goldbach conjecture) A large even integer can be represented as the sum of two  
 
odd primes. 
 
Proof Because N is a large odd integer, therefore, 1+N is a large even integer. Substituting  
 
1+N into the expression (*), we obtain: 
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This proved that a large even integer 1+N  can be represented as the sum of two odd primes. So, the  
 
even integer Goldbach conjecture (Proposition (A), namely the {1, 1}) has been proved. 
 
 
2. 2 The proof of twin primes conjecture 
 
Theorem 3 (Twin primes conjecture) For every prime p , we can write an integer 2+p . If  
 
p takes all the odd primes, then we can obtain infinite integers whose form as 2+p , and there  
 
exist infinite primes in these integers. 
 
Proof  Because N is a large odd integer, then 2+N  is also a large odd integer. Substituting  
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it into the expression (*), we obtain 
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In this moment, a large odd integer 2+N is only represented by an odd prime, namely, all the  
 
composite integer within all large odd integers 2+N  have been sieved and remained integers are  
 
only odd primes. Because N are infinite, therefore, these odd primes are also infinite, which more  
 
than and equal to 11. 
 
Since 2+N  are all odd primes p which more than and equal to 11, then 4+N must equal to  
 
2+p , therefore, we have 
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In this moment, a large odd integer 4+N  is also represented by an odd prime, namely, all composite  
 
integers within all large odd integers 4+N  have been sieved and remained integers are only odd  
 
primes. Because N are infinite, therefore, these odd primes are also infinite which more than and  
 
equal to 13. So, the twin primes conjecture has been proved. 
 
2. 3 The proofs of other two propositions 
 
Theorem 4 (Proposition (C)) There exist a positive integer k , it enables all integers )2(≥ can 
be represented as the sum of k odd primes.  
 
Proof  We can verify concretely every integer which less than a large integer. Now, we  
 
consider only the situation of N is a large integer. If we substitute 1−N (even integer), 2−N (odd  
 
integer), 3−N (even integer), LL into the expression (*), we can obtain respectively: 
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LLLLLLLLLLLLLLLLL . 
 
This proved that a large odd integer can be represented respectively as the sums of three, five,  
 
seven, LL odd primes, and a large even integer can be represented respectively as the sums of  
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two, four, six, LL  odd primes. 
 
Theorem 5 (Proposition 1) The primes whose form as 12 +n  are infinite. 
 
Proof  Because 12 +n  is an odd integer, therefore, 12 −n  is also an odd integer. For the  
 
odd integer 12 −n , we have 
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That is to say the odd integer 12 −n  can be represented as the sum of three odd primes, then for  
 
12 +n , we have 
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In this moment, an odd integer 12 +n  is only represented by an odd prime, namely, all the  
 
composite integers within all odd integers 12 +n  have been sieved and remained integers are only  
 
the odd primes. Because n  are infinite, therefore, the odd primes whose form as 12 +n  are also  
 
infinite. 
 
   Thus, above two propositions raised by E. Landau have been proved. 
 
 
3 Conclusion 
   
  The times since Goldbach conjecture was raised to now, it has undergone for 259 years. For  
 
proving this “unfathomable riddle”, many mathematicians and amateurs of many countries have  
 
expended much energy. But, up to now, nobody can find a suitable method to carry on this research,  
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enables for proving this problem is only depend on available theories. Obviously, the available  
 
theories are not very perfect, they cannot be adopted to prove the very complicated prime  
 
distribution problem, therefore they also cannot be used to prove Goldbach conjecture ]5,4,3,1[ . Hence,  
 
we must open actively a new road, find a new law, create a new method, in order to carry on new  
 
probe. So, to obtain success will be possible.    
 
    ZHEJIANG OCEAN INSTITUTE, ZJ, CHINA 
 
References 
1. Lou S. T., Wu D. H., Riemann hypothesis, Shenyang: Liaoning Education Press, 1987. pp.152-154. 
2. Chen J. R., On the representation of a large even integer as the sum of a prime and the product of at most two 
primes, Science in China, 16 (1973), No.2, pp. 111-128.. 
3. Pan C. D., Pan C. B., Goldbach hypothesis, Beijing: Science Press, 1981. pp.1-18; pp.119-147. 
4. Hua L. G., A Guide to the Number Theory, Beijing: Science Press, 1957. pp.234-263. 
5. Chen J. R., Shao P. C., Goldbach hypothesis, Shenyang: Liaoning Education Press, 1987. pp.77-122; pp.171-205. 
6. Chen J. R., The Selected Papers of Chen Jingrun, Nanchang: Jiangxi Education Press, 1998. pp.145-172. 
7. Lehman R. S., On the difference π(x)-lix, Acta Arith., 11(1966). pp.397～410. 
8. Hardy, G. H., Littlewood, J. E., Some problems of “patitio numerorum” III: On the expression of a number as a 
sum of primes, Acta. Math., 44 (1923). pp.1-70. 
9. Hardy, G. H., Ramanujan, S., Asymptotic formula in combinatory analysis, Proc. London Math. Soc., (2) 17 (1918). 
pp. 75-115. 
10. Riemann, B., Ueber die Anzahl der Primzahlen unter einer gegebenen Große, Ges. Math. Werke und 
Wissenschaftlicher Nachlaß , 2, Aufl, 1859, pp 145-155. 
11. E. C. Titchmarsh, The Theory of the Riemann Zeta Function, Oxford University Press, New York, 1951. 
12. Morris Kline, Mathematical Thought from Anoient to Modern Times，Oxford University Press, New York, 1972. 
13. A. Selberg, The zeta and the Riemann Hypothesis, Skandinaviske Mathematiker Kongres, 10 (1946). 
